[Determination of the interaction kinetics between meloxicam and β-cyclodextrin using the quantitative high-performance affinity chromatography coupled with mass spectrometry].
The association rate constant and dissociation rate constant are important parameters of the drug-cyclodextrin supermolecule systems, which determine the dissociation of drugs from the complex and the further in vivo absorption of drugs. However, the current studies of drug-cyclodextrin interactions mostly focus on the thermodynamic parameter of equilibrium constants (K). In this paper, a method based on quantitative high performance affinity chromatography coupled with mass spectrometry was developed to determine the apparent dissociation rate constant (k(off,app)) of drug-cyclodextrin supermolecule systems. This method was employed to measure the k(off,app) of meloxicam and acetaminophen. Firstly, chromatographic peaks of drugs and non-retained solute (uracil) on β-cyclodextrin column at different flow rates were acquired, and the retention time and variance values were obtained via the fitting the peaks. Then, the plate heights of drugs (H(R)) and uracil (H(M,C)) were calculated. The plate height of theoretical non-retained solute (H(M,T)) was calculated based on the differences of diffusion coefficient and the stagnant mobile phase mass transfer between drugs and uracil. Finally, the k(off,app) was calculated from the slope of the regression equation between (H(R)-H(M,T)) and uk/(1+k)2, (0.13 ± 0.00) s(-1) and (4.83 ± 0.10) s(-1) for meloxicam and acetaminophen (control drug), respectively. In addition, the apparent association rate constant (k(on,app)) was also calculated through the product of K (12.53 L x mol(-1)) and k(off,app). In summary, it has been proved that the method established in our study was simple, efficiently fast and reproducible for investigation on the kinetics of drug-cyclodextrin interactions.